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的，以 BIM 技术为核心的 BIM+ 理念更是 BIM 的一次
突破。当前 BIM 与多种技术相结合的实践研究主要集
中在 BIM+PM[7-8]、BIM+ 物联网 [9-10]、BIM+GIS[11]、
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借助 VR 技术能让建筑文化遗产具有沉浸性、多感知
性、构想性和交互性，从而使得建筑文化遗产的展现
















做不可恢复的改造，但允许适当改变功能。2017 年 7 月





发展体现了 19 世纪中叶至 20 世纪中叶现代人居的理





































图 2 基于 BIM+ 的建筑文化遗产数字化保护实践流程
孟 卉等：基于 BIM+ 理念的建筑文化遗产数字化保护探索















图 3 复兴路 94 号基于点云数据绘制的立面图纸
4 基于 BIM+的建筑文化遗产数字化保护实施
结合基于点云生成的平面、立面、剖面图纸，本


















4.2 基于 BIM+ 的建筑文化遗产数字化集成




































图 5 复兴路 94 号建筑现状与数字化虚拟复原效果对比
5 基于 BIM+的 VR展示
BIM 实现了历史建筑全方位信息的集成，因此通
过 BIM 与 VR 相结合的方式可为建筑遗产的复原与保
护提供可视化的效果参照。Fuzor 软件是针对 BIM 开
发的一款全能型 VR 插件，有效实现了与 Revit 软件的
无隙链接，可与 Revit 实时同步更新，拥有碰撞检测的
分析功能和高质量的仿真效果，尤其可直接支持头盔
VR 展示。在 VR 漫游过程中，可实时查询相关建筑信
息，并进行在线编辑，通过可视化的方式展示实时效
果，如图 6 所示。
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Application of UAV Aerophotogrammetry Technique in 1∶2 000 
Topographic Surveying of Some Reservoir Area by YANG Zhixiang
Abstract Taking 1∶2 000 topographic map surveying and mapping of Jingshan 
reservoir area which located in Dongxiang County Fuzhou City Jiangxi Province 
for example, we described the indoor and field work flows of terrain surveying 
and mapping using UAV aerophotogrammetry system in this paper. Then, we 
produced the 1∶2 000 digital orthoimage (DOM) and digital line graphic 
(DLG), and evaluated the precision of DLG. The results show that the DLG 
produced by UAV aerophotogrammetry technique can reach the precision needs 
of corresponding technical specifications. 
Key words  UAV aerophotogrammetry, reservoir area, land type and topographic 
map, DLG (Page:1)
Design of the Multi-plan to One Application System Based on Spatio-
temporal Information Cloud Platform by ZHANG Pengcheng
Abstract The professional platform of Multi-plan to One application system is one 
of typical application areas for the Smart City spatio-temporal information cloud 
platform. In this paper, we introduced the design idea, functional modules and 
application prospect of the Multi-plan to One application system based on Smart 
Guangzhou spatio-temporal information cloud platform, from the background, 
research idea, goal and relationship with information cloud platform.
Key words  spatio-temporal information cloud platform, Multi-plan to One, 
workflow engine, knowledge engine (Page:4)
Design and Development of Field Survey and Verification System Based on 
Internet+ by ZENG Jue
Abstract Land field survey and verification is an important means to understand the 
status quo of land, and the basis and necessary link of land management. How to 
realize the technological progress of land survey and verification and meet the need of 
land management is an urgent problem to be solved in current land management. In 
this paper, we used the integration technology of mobile Internet, cloud services and 
3S technologies to design and develop the field survey and verification system based on 
Internet+, and introduced the practical examples.
Key words  Internet+, land field survey and verification, land management, system
 (Page:8)
Geological Disaster Emergency Response Capability Assessment of Multi-
rotor UAV in Mountain City by LI Xiaojun
Abstract Taking the emergency aerial photography of “8.31 Geological Disasters 
Emergency Rescue in Chongqing” for example, we established the evaluation 
index system in this paper. And then, we used AHP to make the qualitative and 
quantitative comprehensive evaluation. The result shows that the evaluation 
value of the emergency response capability of the multi-rotor UAV is 0.75, which 
belongs to a high level. This study can provide data support for the construction of 
UAV emergency response system and further improvement of the UAV emergency 
response mechanism.
Key words  multi-rotor UAV, geological disaster, AHP, emergency response
 (Page:12)
Design and Implementation of Multi-mode Integrated Command and 
Control System Framework by CHEN Xiong
Abstract Aiming at the problems of high complexity, unfriendly interaction and 
poor scalability of the existing command and control systems, we proposed a 
solution of multi-mode integrated command and control system framework in this 
paper. Firstly, we introduced the principle of the multi-mode integrated command 
and control system, divided the existing command and control system according 
to the mode, and introduced the multi-mode management technology in detail. 
And then, we designed a framework of the multi-mode integrated command and 
control system, and used the plug-in technology to realize the effective integration 
of the system business logic. Finally, we applied the system framework into the 
command and monitoring system of surveying and mapping navigation team, 
which could verify the feasibility and practicality of this system framework.
Key words  command and control, multi-mode, integration, system framework, GIS
 (Page:16)
Research on Digital Protection of Architectural Cultural Heritage Based on 
BIM+ Concept by MENG Hui
Abstract Under the new situation, the digital protection and practice of 
architectural cultural heritage become the focus of social attention. Taking 
Gulangyu, the world cultural heritage site, for example, we proposed a digital 
protection method and practice route of architectural cultural heritage based 
on BIM+ concept. Firstly, we used the 3D laser instrument to collect point 
cloud data, and generated surveying and mapping drawing. Then, we built 
a building information model (BIM) of cultural heritage, and integrated the 
comprehensive information of the historical building. Finally, we used the virtual 
reality technology to VR display. Through restoration and reproduction, the 
architectural cultural heritage can be transformed into a digital form that can be 
shared and regenerated, and interpreted and utilized from a new perspective. The 
contribution is to construct the digital protection method and practical path of 
architectural cultural heritage with BIM as its core, and to build an information 
bridge of information technology and the protection of cultural heritage through 
the actual case.
Key words  BIM+, point cloud, VR, Gulangyu (Page:20)
Primary Realization of Vector Tile on Mobile GIS Based on Leaflet and Web 
Service by GU Zhenxiong
Abstract  In this paper, based on Leaflet online map open source class library, 
we designed a display method for vector tile based on Canvas tag in HTML5. 
Ajax request was sent asynchronously to backend server in order to avoid 
blocking the main thread of the fore-end and therefore to ensure fluent user 
experience. Vector data in GeoJSON format were organized by a SOAP Web 
service after querying the Oracle database by spatial and attribute conditions.
Key words  vector tile, mobile GIS, Leaflet, Web service, cross-platform (Page:24)
Application of Current Land Use Database in the Location Planning of 
Tianhe Distric by SONG Qihong 
Abstract In this paper, we introduced the technical route of Tianhe District’s 
key project location, which was under the information linkage of current 
land use database. Through the overall design, current land use pattern spot 
information collection and data warehousing, based on the current land use 
database, we used the information inquiry platform to analyze the rationality of 
location planning. And then, we identified and compared the advantages and 
disadvantages of the candidate locations. On the whole, the process and method 
of location planning are reasonable and operable.
Key words  location planning, current land use, database, rationality analysis, 
pattern spot (Page:27)
Application of the Multi-path Characteristics of BeiDou GEO Satellite in SPP
 by YIN Binquan
Abstract Aiming at the problem of low frequency component of multi-
path combination observation in the BDS, we analyzed its characteristics and 
influence on positioning accuracy. Then, based on GNSS observation data of 
MGEX tracking station of IGS, we used power spectrum, correlation function 
and singular spectrum analysis to analyze the multi-path combination observation 
of the BDS. The experimental results show that the correlation between the low 
frequency components of pseudorange multi-path combination in adjacent two 
days is relatively high. At the same time, the original time series contains high 
frequency components, which belongs to the random noise. The low frequency 
components of GEO satellite multi-path combination are extracted and corrected 
by singular spectrum analysis. The standard deviations of the tracking station 
CUT0 and JFNG located the three coordinate components on N, E and U are 
respectively improved 0.2 m, 0.1 m, 0.2 m and 0.2 m, 0.4 m, 0.5 m.
Key words  GEO, pseudorange multi-path, SPP, singular spectrum analysis, 
power spectrum (Page:31)
Comparative Study on Applicability of Domestic Satellites in Basic Geological 
Survey by LI Zongren
Abstract In order to better understand the performance of domestic satellite 
applications, according to key links in mining business applications, we 
comparative analyzed the applicability of GF-1 satellite data and ZY-1 02C 
satellite data in basic geological survey of bare bedrock area. Then, from the 
perspective of business applications, according to the business process of geological 
survey, and the relevant technical specifications and guidelines, we evaluated the 
applications of GF-1 satellite data and ZY-1 02C satellite data in the remote 
sensing basic geological survey, from three aspects of the information bearing 
ability, the comprehensive ability of drawing and geological elements recognition 
ability.
Key words  domestic satellite, ZY-1 02C, GF-1, basic geological survey, 
applicability (Page:35)
Research on Three Methods of Rectifying Deviation in the Trial Production of 
One Map of Navigation by HOU Ailing
Abstract The project on one map of navigation aims to build a high precision 
navigation electronic map. The accuracy of the original navigation data is poor, 
so it needs to be rectified by the high precision geographical conditions road 
network data. In this paper, we analyzed three methods of rectifying deviation in 
the process of trial production from the operational and efficiency, and chose the 
optimal method to used in formal production of this project.
Key words  one map of navigation, navigation data, road network data, high 
precision, rectifying deviation (Page:40)
Application of Oblique Aerial Photography in Digital City Construction in 
Anhui Province by ZHAO Chao
Abstract Oblique aerial photography modeling has gradually replaced the traditional 
manual modeling, and becomes the main technical means of 3D construction of 
Digital City in Anhui Province. In this paper, we introduced the technical routes, 
advantages and disadvantages of the modeling method based on oblique aerial 
photography and the modeling method based on LiDAR/oblique aerial photography, 
